Abstract: Taking action in response to health examination results is important to stay healthy. We aimed to investigate the associations between occupation, employment type and company size, and having a health examination and taking action in response to the results among Japanese employees. We focused on three particular actions by employees in response to health examination results: paying attention to one's health, receiving health guidance, and visiting a medical institution. We used anonymous data from the 2010 Comprehensive Survey of Living Conditions of Japan, a selfadministered nationwide questionnaire survey. The data of 23,963 employees (12,938 male and 11,025 female) aged 20-64 yr were analyzed using logistic regression models adjusted by covariates. There were significant changes in odds ratios for receiving a health examination by occupation, employment type and company size. We found significant odds ratios for receiving health guidance by occupation and company size, but there was almost no significant association with paying attention to one's health and visiting a medical institution. These results confirmed that receiving a health examination was associated with occupational factors, and suggested that receiving health guidance after health examination results was associated with occupation and company size.
Introduction
Health examinations are necessary to promote and maintain the health of employees 1, 2) . In Japan, they are used to prevent both work-related health problems, and lifestyle-related diseases 3) . It is also important that both employers and employees take action to follow-up health examinations 1, 4) . Actions that employees may take in response to their health examination results include paying attention to their own health, receiving health guidance from health experts, and visiting a medical institution 4, 5) . Several studies have shown that occupational factors (occupation, employment type and company size) affect whether employees receive health examinations [6] [7] [8] . The
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by the Ministry of Health, Labour and Welfare of Japan reported that receiving health examinations was associated with occupational factors 9) . However, few studies have examined the effects of occupational factors on actions taken in response to health examination results [10] [11] [12] . In addition, the Survey on State of Employees' Health did not collect information on paying attention to one's health or receiving health guidance 9) .
We investigated the associations between occupation, employment type and company size and actions related to health examinations among Japanese employees. The actions examined were receiving health examinations, paying attention to one's health, receiving health guidance, and visiting a medical institution.
Subjects and Methods

Subjects
We used anonymous data from the 2010 Comprehensive Survey of Living Conditions of Japan, a self-administered questionnaire survey distributed to about 750,000 people in randomly selected households nationwide 13) . Data from about 94,000 people were resampled to make the original data anonymous. The sample for the present study comprised 23,963 employees (12,938 male and 11,025 female) aged 20-64 yr for which information on receiving health examinations, occupational class, and other variables (described below) was available. The sample did not include selfemployed workers, unemployed persons, and employers.
Data were provided with permission from the Ministry of Health, Labour and Welfare of Japan, under Article 36 of the Statistical Act. Use of such anonymous data does not require ethical review. Figure 1 shows a flow diagram of the questions and responses regarding actions related to health examinations 13) . Data about receiving health examinations were collected with the question "Did you receive a health examination in the last year?" (Q1). This was followed by the question "Did you receive any comments about the results of your health examination, or the report of your health examination with any comments?" (Q2). Examples of comments were provided, such as "Cut down on salt intake because of relatively high blood pressure," "Demanded a retest," and "Visited a medical institution." People who responded "Yes" to both questions (n=7,476) were asked further questions. First, they were asked "Did you pay more attention to your own health as a result of receiving a health examination?" (Q3). Respondents were then asked "Were you advised to receive health guidance on improvement of lifestyle behavior from health experts (medical doctors, public health nurses, managerial dieticians, or others)?" (Q4). Those who answered yes (n=3,650) were asked "Did you receive health guidance?" (Q5). Finally, respondents were asked "Were you advised to visit a medical institution for reasons other than undergoing a retest or detailed examination?" (Q6). Those who answered yes (n=3,162) were asked "Did you visit a medical institution?" (Q7).
Actions related to health examinations
Occupational class and other variables
We used employment type, company size and occupation as indicators of occupational class. Classification of occupational factors was based on the available data and previous reports 9, 14) . Employment type was classified into permanent worker, temporary/contract worker, part-time worker, and other. Company size was classified into 1-29 employees, 30-299 employees, 300-999 employees, 1,000 or more employees, and civil servants. Occupation was classified into professionals and technicians, managers, clerks, sales and service workers, production workers, and others. We also used sex, age, marital status, self-rated health and outpatient visits. Age was classified into 20-29, 30-39, 40-49 and 50-64 yrs old. Marital status was classified into currently married, never married, and divorced/ widowed. Self-rated health was classified into good/above average/average, and not so good/poor. Outpatient visits was classified into presence or absence.
Statistical analysis
The odds ratios and 95% confidence intervals for the association between each action related to health examinations and employment type, company size and occupation were estimated using logistic regression models by sex. Two sets of independent variables were used. The first set of independent variables included age, marital status, selfrated health, outpatient visits and one of the occupational class variables. The second set of independent variables included the first set and all occupational class variables. Reference categories for estimating the odds ratios were based on a previous study that used the same data source (Comprehensive Survey of Living Conditions): permanent worker for employment type, 1-29 employees for company size, and professionals and technicians for occupation 14) . The level of statistical significance was set at 0.05. All analyses were performed using JMP ® 12 (SAS Institute Inc., Cary, NC, USA). Table 1 shows the characteristics, occupational class, and actions related to health examinations among male and female employees. The number of men and women in each age group ranged from 2,281 to 4,066. The proportion of men and women who were currently married was 68% and 59%, the proportion with good/above average/average self-rated health was 90% and 89%, and the proportion with outpatient visits was 28% and 31%. In total, 85% of men and 46% of women were permanent workers, 8% and 11% were temporary or contract workers and 7% and 42% were part-time. The proportions working in each size of company ranged from 9% to 33%. In total, 29% of men and 26% of women were professionals and technicians, 10% and 1% were managers, 11% and 28% were clerks, 24% and 33% were sales and service workers and 23% and 9% were production workers. A total of 85% of men and 76% of women had received a health examination. Over half, 53% and 57% of those with some comments to the results of health examination, had paid more attention to their health as a result, 55% and 59% of those advised to do so had received health guidance, and 66% and 71% of those advised to visit a medical institution had done so. Table 2 shows the odds ratios for receiving a health examination associated with each occupational class adjusted by age, marital status, self-rated health, outpatient visits, and other occupational class variables among male and female employees. The analysis did not included people who had not provided answers to the question about receiving a health examination. The odds ratios were significantly lower for temporary/contract and part-time workers than permanent employees (0.51 and 0.35 among male employees, and 0.55 and 0.33 among female employees). The odds ratios of having a health examination were also better for those in companies with 30-299, 300-999, and 1,000 or more employees than 1-29 employees (3.36, 7.71 and 8.55 among male employees, and 2.42, 3.02 and 3.51 among female employees). Clerks and sales and service workers were less likely than professionals and technicians to receive a health examination (0.79 and 0.59 among male employees, and 0.82 and 0.50 among female employees). Table 3 shows the odds ratios for paying attention to one's health associated with each occupational class adjusted by age, marital status, self-rated health, outpatient Industrial Health 2019, 57, 537-546 visits, and other occupational class variables among male and female employees. The analysis did not include people who had not received any comments about their health examination results or had not provided answers to the question about paying attention to one's health. Employment type and occupation did not vary significantly. The odds ratio was significantly higher for men in companies with 1,000 or more employees than those with 1-29 employees, and significantly lower for women in companies with 300-999 employees than those with 1-29 employees. Table 4 shows the odds ratios for receiving health guidance associated with each occupational class adjusted by age, marital status, self-rated health, outpatient visits, and other occupational class variables among male and female employees. The analysis did not include people who had not received advice regarding health guidance or had not provided answers to the question about receiving health guidance. There were no significant differences between employment types. The odds ratio was significantly higher for men working in companies with 300-999 and 1,000 or more employees than those working in the smallest companies (1.50 and 1.68). Compared with professionals and technicians, the odds ratios were significantly higher for managers (1.37), and significantly lower for sales and service workers (0.76) among men, and significantly higher for clerks (1.49) among women. Table 5 shows the odds ratios for visiting a medical institution associated with each occupational class adjusted by age, marital status, self-rated health, outpatient visits, and other occupational class variables among male and female employees. The analysis did not include people who had not received advice regarding visiting a medical institution or had not provided answers to the question about visiting a medical institution. There were no significant differences between employment types and occupations. Women in companies with 30-299 employees were significantly less likely (odds ratio of 0.59) to visit a medical institution than those in companies employing 1-29 people.
Results
Discussion
We observed significant associations between receiving a health examination and occupation, employment type and company size among both male and female employees. Similar observations have been reported by previous studies [6] [7] [8] . In the 2012 Survey on State of Employees'
Health conducted by the Ministry of Health, Labour and Welfare of Japan, the proportion of employees receiving Industrial Health 2019, 57, 537-546 Industrial Health 2019, 57, 537-546 This study found significant associations between company size and receiving health guidance. The proportion of male employees receiving health guidance increased with company size. Information on health guidance in our study was obtained from a question asking if respondents had "received health guidance on improvement of lifestyle behavior from health experts (medical doctors, public health nurses, managerial dieticians, or others)." Such health guidance may differ from the Specific Health Guidance provided via the nationwide lifestyle intervention program in Japan 5) . Japan's Industrial Safety and Health Act and related regulations mean that industrial health professionals are appointed in all workplaces with 50 or more regular employees 15) . The employees in these companies can therefore obtain health guidance from health professionals in their workplace. This may explain the association between receiving health guidance and company size observed among male employees. A similar association was observed among female employees, but not at significant levels. It is possible that for women, receiving health guidance might be affected by other factors apart from company size, but these factors are unknown. We also found significant associations between occupation and receiving health guidance among both male and female employees. Compared with professionals and technicians, a higher proportion of male managers and female clerks received health guidance. These findings might be associated with sex differences in working conditions and roles in work and family 16) . Further studies are warranted to explore this issue in greater depth. This study had some limitations. The data used were from a self-administered questionnaire survey 13) . However, as data were drawn from a large-scale national survey, the sample was likely to be nationally representative of employees. As non-responses were not available in our analysis, the results might be biased. The questions used were limited, and the reasons for not doing any of the actions related to health examinations were not available 13) . Although the behavior "paying attention to one's health" might include actions relating to "improvement of lifestyle behavior" which was included in the question about receiving health guidance, this was unclear. The classifications used were limited, and the classification of a company size of 0-49 employees was not available. The adjusted factors were drawn from previous studies, and included age, marital status, self-rated health and outpatient visits 8, 10, 14, 17) . It might have been helpful to add other factors (e.g. income and education), which may also have an influence 14, 18) . It may also be important to consider the other current health status and past medical history in further studies. Possible residual confounding cannot be ruled out in the present study.
In conclusion, our results confirmed that receiving a health examination was associated with occupational factors, and suggested that receiving health guidance as a result of health examination results was associated with occupation and company size.
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